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A 
newly identifi  ed traffi  cking pathway 
takes a cell surface protein to the 
inner nuclear membrane (INM), reveal 
Hieda et al. In its nuclear envelope locale, the 
protein can reactivate cell cycle genes.
Activation of the cell cycle is an important 
job for EGF family members. These trans-
membrane proteins start out on the plasma 
membrane but are cleaved when cells receive 
mitogenic cues, thereby generating a soluble 
extracellular growth factor. Although the cyto-
plasmic portion remains hitched to the trans-
membrane domain, recent evidence indicates 
that this portion of one EGF member, HB-EGF, 
inactivates transcriptional repressors of cell 
cycle genes.
The new work suggests that this transcrip-
tional function requires HB-EGF relocation 
from the plasma membrane to the INM. Upon 
cleavage, traffi  cking of the remaining protein to 
the INM depended on Rab GTPases that are 
required in the endocytic pathway. It also 
depended on an ER retrieval signal within the 
HB-EGF. The protein thus seems to be recycled 
in endosomes to the Golgi, where the ER re-
trieval signal operates. Once at the ER, the pro-
tein is small enough to diffuse freely within the 
membrane through the nuclear pore to the INM.
In the absence of mitogenic cues, the ER 
retrieval signal must be stymied for HB-EGF 
to pass from the Golgi to the plasma mem-
brane. The authors imagine that the signal—a 
5-aa sequence—is structurally hidden within 
HB-EGF but exposed by a mitogen-activated 
phosphorylation event.
Hooked to the INM, HB-EGF is probably in 
close proximity to its repressor targets, since 
sites of gene repression are thought to reside 
near the nuclear envelope. The group is now 
examining whether genes that are repressed by 
HB-EGF’s targets lie near the envelope. 
Hieda, M., et al. 2008. J. Cell Biol. 180:763–769.
Quick hops on and off plus ends
M
icrotubule tips are a hotbed of weak 
binding sites, say Dragestein et al. 
The authors suggest a new model to 
describe the behavior of microtubule plus end–
binding proteins.
The plus end of a microtubule—its growing 
end—attracts a variety of binding proteins, in-
cluding EB1 and CLIP-170, which are thought to 
inﬂ   uence microtubule dynamics. Viewed on a 
growing microtubule, ﬂ  uorescently labeled CLIP-
170 appears as a comet: a bright dot at the tip 
trailed by a progressively fainter tail.
Current explanations for the comet postulate 
that CLIP-170 hops onto the tip, perhaps together 
with tubulin, hangs on for a couple seconds as 
the microtubule grows, and then falls off behind 
the tip. But the new work reveals that CLIP-170 
hops on and off much faster.
Measurements of exchange rates using fast 
FRAP revealed that CLIP-170 only held on for  0.3 
seconds before hopping off a microtubule. Mea-
surements were limited by the speed with which 
CLIP-170 can diffuse to the tip, so true exchange 
rates might be even faster. CLIP-170 was also 
equally capable of hopping on at spots that were 
further back than just the very tip of the plus end, in 
contrast to the proposals of previous models.
To explain the 
ﬂ  uorescent comet, 
the group now pro-
poses that binding 
sites for CLIP-170 
are more abundant at the microtubule tip 
(the head of the comet) than further back 
(the tail). Using ﬂ  uorescence correlation 
spectroscopy, they calculated that 
 100 relatively weak bind-
ing sites for CLIP-170 were 
found at the tip. Why 
binding sites disappear at 
a distance from the tip is 
not clear. Perhaps 
tubulin undergoes 
structural changes 
as it is incorporated into the ﬁ  lament.
Exchange rates for EB1 were similar to those of 
CLIP-170, suggesting that plus end–binding proteins 
are generally transient binders. The authors wonder 
whether quick changes in the structure at plus ends 
might relay information to other cellular components. 
They are now aiming to do single-molecule imaging 
on microtubule plus ends inside cells. 
Dragestein, K.A., et al. 2008. J. Cell Biol. 
180:729–737.
Binding sites (orange) for CLIP-170 are abundant at microtubule 
plus ends (top) but disappear as the ﬁ  lament grows (bottom).
HB-EGF (green) on the plasma mem-
brane (top) departs for the nuclear 
envelope (red) in cells that are 
reactivating the cell cycle (bottom).
Trafficking from cell surface to nuclear envelope